We evaluated risk factors for benign breast disease by using a case-control study method. The series was taken from participants in breast cancer screening programs during 1978-1986 in Miyagi Prefecture, Japan. All benign breast lesions diagnosed during this period were reviewed and reclassified into proliferative and non-proliferative types based on the Dupont and Page classification. Data on 382 benign breast disease cases (130 proliferative-type cases and 252 nonproliferative-type cases) and 1,489 screening year-, age-and screening area-matched normal controls were used for analysis. Nulliparity or low parity and family history of breast cancer in mother or sisters were significantly associated with an increased risk of proliferative type. Premenopausal status was significantly associated with an increased risk of non-proliferative type. No significant association with history of lactation for the last child was observed in either type, but the risk of proliferative type increased with increasing duration of lactation (P=0.08). A comparison between the present findings and the risk factors for breast cancer indicated epidemiologic similarities between proliferative benign and malignant breast lesions in general. The associations of these two lesions with lactation patterns were, however, dissimilar.
Many epidemiologic studies of breast cancer have shown that a history of benign breast disease (BBD) increases the risk of breast cancer. [1] [2] [3] [4] An excess risk of developing breast cancer among women with BBD has been demonstrated, mainly based on retrospective cohort studies that followed women with biopsy-defined BBD. [5] [6] [7] [8] In addition, most studies found that the magnitude of the risk varies according to the histopathological type. Thus, it seems important to identify risk factors for BBD according to histopathological type and to compare them with those for breast cancer, in order to cast light on the relationship between two conditions. However, in contrast to the many epidemiologic studies of breast cancer, there have been few of BBD. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Furthermore, there are remarkable inconsistencies among the results of these epidemiologic studies of BBD, possibly because of differences in histopathological classification and the relatively small sample sizes of the studies. 22, 23) Recently, Dupont and Page proposed a standardized histopathological classification of BBD, which is widely accepted. 6, [24] [25] [26] Several studies have already reported the risk of breast cancer among women with BBD, based on this classification. 6, [27] [28] [29] [30] In this study, we evaluated risk factors for BBD according to histopathological type, using the Dupont and Page classification, and compared them with those for breast cancer. Study subjects were selected from participants in breast cancer screening programs and a case-control study method was applied.
MATERIALS AND METHODS

Study subjects
The series in this study consisted of participants in breast cancer screening programs during [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] in Miyagi Prefecture, Japan. The screening was conducted as follows. The conventional first-stage screening consisted of clinical breast examination, e.g., inspection and palpation, of the breasts and the regional lymph nodes. Smear cytology was performed on subjects with abnormal nipple discharge. Subjects with any abnormal findings detected by clinical breast examination, and those with abnormal cytologic features (class II to V) entered the second stage of screening with film mammography and ultrasonography. The women requiring aspiration biopsy cytology and surgical biopsy were referred to community hospitals.
During the screening period, a total of 172,015 women participated in the breast cancer screening and a total of 678 women underwent surgical biopsy at community referral hospitals. Among them, 107 biopsies were diagnosed as breast cancer, and the remaining 571 biopsies were diagnosed as benign at 47 referral hospitals. Since 34 biopsies were derived from 17 women (double biopsies), only the first biopsy was taken for the purpose of this study. Consequently, 554 women were selected as candidates for cases in this study. In 1991, we attempted to collect the relevant slides from the various hospitals for review. We found that 164 slides for 164 women were missing, so that 390 cases were available. For each case, 4 controls were randomly selected from among women who had attended the screening program in the same municipality and were diagnosed as normal, matching for age (±2 years) and the year of the screening. But, only one control in 8 cases, 2 controls in 5 cases and 3 controls in 5 cases were eligible. No eligible controls were found in 5 cases. In total, 1,489 controls were selected.
Information on reproductive history (age at menarche, age at first birth, age at last birth, history of abortion, number of parity, history of lactation for the last child and age at menopause) and medical history (histories of benign breast disease and gynecologic disease and family history of breast cancer) has been routinely collected from all screening participants. Before the first-stage screening, public health nurses interviewed the screenees and entered the above information in their medical records. Data on study subjects were obtained from these records.
Histopathological classification
Three hundred and ninety slides with the first BBD diagnosis were reviewed and reclassified by two of the authors (Y. T. and N. O.). Histopathological diagnosis was made according to the classification of Dupont and Page. [24] [25] [26] The frequencies of diagnoses in the 390 cases are shown in Table I . Three cases with a diagnosis of carcinoma in situ were excluded from subsequent investigation. Five cases mentioned above, for which no eligible controls were found, were also excluded: those included proliferative disease without atypia (one case), fibroadenoma (two cases) and fibrocystic change (two cases). Consequently, 382 pairs (382 cases and 1,489 controls) were available for data analysis.
For analysis, all study subjects were regrouped into two major categories according to epithelial proliferation of BBD, i.e. (1) proliferative type including atypical hyperplasia, and proliferative disease without atypia and (2) non-proliferative type including fibrocystic change, fibroadenoma, lipoma and panniculitis.
Statistical analysis
Data analyses were performed by using a conditional logistic regression model. 31) In the analyses, age at menarche, age at first birth, age at last birth and number of parity were each categorized into four groups, and age at menopause was categorized into three groups, with surgical menopause as the missing value. The odds ratios for each level versus the reference level were calculated along with the 95% confidence intervals. Adjusted odds ratios were also calculated using the multivariate conditional logistic regression model, and the independent effect of each variable was evaluated. For variables categorized into three or four groups, the linear relation of the variable was tested as a trend across the categories by testing the significance of the single variable coded as the category of exposure. Analyses were carried out for two major categories, proliferative and non-proliferative types, respectively. The mean age of the cases of proliferative type was 44.1±7.3 (SD) years, and that of cases of non-proliferative type was 45.8±9.1 (SD) years. The cases of proliferative type were younger than those of non-proliferative type (P=0.05).
RESULTS
Odds ratio and 95% confidence interval of each study variable according to histological type are presented in Table II. Family history of breast cancer in mother or sisters was associated with an increased risk of proliferative-type BBD. Increasing number of parity, the risk of proliferativetype BBD decreased. On the other hand, premenopausal women had an increased risk of non-proliferative-type BBD. The direction of the effect of age at menopause, though not significant, was inverse between proliferative and non-proliferative types. No association with age at menarche was observed ineither type.
The variables, which have been known to be associated with breast cancer risk, were entered into a multivariate conditional logistic regression model and adjusted odds ratios were estimated. Since the subjects with nulliparity in the categories of age at first birth, age at last birth, number of parity and lactation consisted of the same nulliparous women, number of parity was entered into the model. The adjusted odds ratios are shown in Table III .
Associations with number of parity and family history of breast cancer were evident in the proliferative type. The effect of parity was further examined using another multivariate logistic regression model. "Number of parity" was regrouped into two categories (nulliparous and par- a) Odds ratios were adjusted for age at menarche, age at first birth, age at last birth, number of parity and family history of breast cancer. 4) b) Reanalysis for 188 parous pairs. Odds ratios were adjusted for age at menarche, age at first birth, age at last birth, number of parity and family histry of breast cancer. c) Statistically significant at P<0.05.
ous) and the effect of nulliparity was re-evaluated. The risk for nulliparous women compared with parous women significantly increased in proliferative type (odds ratio 3.01, 95% CI 1.29-7.01); in non-proliferative type, the odds ratio for nulliparity was 0.86 (95% CI 0.42-1.79) (data not shown in the table).
The risk of BBD associated with lactation was examined based on the history of lactation for the last child. Age at menarche, age at first birth, age at last birth, number of parity, family history of breast cancer and lactation were entered into the regression model, and the adjusted odds ratios for factors relating to lactation were calculated. As shown in Table IV , there was no association between history of lactation itself and the risk of BBD in either histopathological type. However, in the case of proliferative type, the odds ratio increased with increasing duration of lactation (P for trend=0.08), which is in contrast with the case of the non-proliferative type.
DISCUSSION
One of the general problems in epidemiological studies of BBD is that the benign lesions which are biopsied represent only a portion of all such lesions in the study population. Since BBD is a very common condition in women, the cases in the studies might include the most clinically significant lesions. 22, 23, 32) In our study, the study subjects were selected from the participants in breast cancer screening programs and the differential diagnoses between cases and controls were based on the standardized screening manual. Therefore, the study population is represented by the study subjects selected and the comparison of cases and controls in this study setting seems reasonable.
The major limitation of this study is probably that 164 women, whose slides were missing, were excluded from the analyses. Comparing the 164 excluded women with the 390 cases, the mean age of the excluded women (45.2 years) was similar to that of the cases (45.1 years). Furthermore, there was no difference in prognosis between the excluded women and the cases, as measured in terms of the cumulative rate of breast cancer development during 1979-1992 (unpublished result). Taking these facts into consideration, it is not likely that there is a big difference in characteristics between the 164 excluded women and the 390 cases.
The present study examined risk factors for BBD based on the histopathological classification proposed by Dupont and Page. We found some characteristics to be associated with the risk of BBD. Low parity and family history of breast cancer significantly and independently increased the risk of proliferative-type BBD. Premenopausal women had a significantly higher risk of non-proliferative type than women with menopause. In parous women, the risk of proliferative type increased with increasing duration of lactation for the last child. Similar findings have been reported in previous studies. 10, 11, 13, [17] [18] [19] 21) It is difficult, however, to make direct comparisons among the studies because of the differences in the histopathological classification and terminology employed. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Histopathological categories used in previous studies include such diverse terms as cystic disease, chronic cystic disease, fibrocystic disease, fibroadenoma, mammary dysplasia, hyperplasia and sclerosing adenosis. The histopathological classification systems are not completely comparable. Although it seems that these studies have revealed the general epidemiological characteristics of BBD, direct comparisons of the findings should be avoided.
We have already reported that a history of BBD was associated with an increased risk of screen-detected breast cancer. 4) Several other studies reported that women with proliferative BBD had an excess risk of breast cancer development. [5] [6] [7] [8] [27] [28] [29] [30] These findings indicate that the presence of proliferative BBD might be an important prognostic sign for subsequent breast cancer development. Accordingly, we compared the present findings with the risk factors for breast cancer in our previous study, which convered 204 screen-detected breast cancer cases 4) (Table  V) . Family history of breast cancer in mother or sisters was associated with an increased risk of proliferative BBD and of breast cancer. Premenopausal status was associated with an increased risk of non-proliferative BBD and of breast cancer. Increasing number of parity decreased the risks of proliferative BBD and breast cancer. Thus, our consecutive studies showed that women with proliferative BBD share major breast cancer risk factors. Furthermore, the mean age of women with breast cancer (52.6 years) was greater than that of women with proliferative BBD (44.1 years). These results suggest that there is a similarity in etiologic factors between proliferative BBD and breast cancer and that a part of the benign lesions may progress to malignant lesions. Actually, in our study population, the risk of breast cancer development among women with proliferative BBD was significantly elevated (unpublished result). However, among several BBD risk factors, the magnitude of the odds ratios for family history of breast cancer and low parity was larger than that in breast cancer, and the association with lactation for the last child was different from that of breast cancer; in breast cancer, lactation for the last child significantly reduced risk and no trend of the risk associated with duration of lactation was observed (P=0.55). In the progression from normal breasts to proliferative lesions, family history and low parity may play more important roles. Concerning lactation, similar results to ours have been reported in other studies on BBD. 12, 16) Although the choice of lactation practice might be influenced by lifestyle factors, breast function itself might be a determinant of prognosis, i.e. benign or malignant, in breast diseases. It seems that the role of breast function in the etiology of breast diseases should be considered.
Among the comparisons mentioned above, the findings relating to menopausal factors may be influenced by selection bias, because surgical menopausal women were excluded from the analysis. Moreover, since the study subjects were relatively young in the present study, the number of subjects might have been too small to allow precise estimation of the effect of age at menopause. However, the differences in risk between two benign histopathological types and the similarity in the association with age at menopause between proliferative BBD and breast cancer could not be entirely explained by selection bias. The situation requires further examination.
In this study, the risk factors for BBD by age group were not evaluated. On the other hand, the risk factors previously reported for breast cancer varied between early and late onsets. Family history of breast cancer in mother or sisters and lactation were associated with early onset, and number of parity was related to late onset. 4) Since aging seems an important factor in the etiologies of breast diseases, there may be differences in the relation between BBD and breast cancer among age groups. The evaluation of age-specific risk factors is needed in future studies. To our knowledge, no epidemiological study of risk factors using the Dupont and Page classification has yet been published, except for this study. Additional studies using the same classification may lead to both the resolution of inconsistencies between previous epidemi-ological studies and the clarification of the etiologies of BBD and breast cancer.
